This study explains the most preferred food labels among online shoppers when purchasing food products. The study uses data from an online-based survey conducted in 2016. Participants are 1,205 online shoppers residing within the South region of the U.S. Using a binary logistic model, we found that the likelihood for online shoppers to consider food labels (other than prices) into their purchasing decision-making is 86 percent. Using a multinomial logit model, we found that the relative probability for "locally grown" labels to be the most important is 46 percent, 7 percent for "organically grown", 24 percent for both local and organic, and 23 percent for other kinds of labels. The most common other important labels among this last group include nutrition contents, and country of origin. This study is significant to fresh produce growers and agricultural marketers because it provides an explanation of food labels those online shoppers consider to be the most important when shopping for fresh produce. It is significant to food products regulators who are interested in enforcing regulations related to food labels. Future researchers will find this analysis useful when furthering knowledge about this increasingly popular market venue.
Introduction
Food labels play an important role in consumers' decision to purchase food products. In particular, local and organic food labels have become increasingly important to consumers. In part, this stems from the locavore movement, the desire to eat healthier, and wanting to know the origins of the food. In recent years, interestingly, online shopping has attracted some health-conscious consumers. A study by Hsu and Chen (2011) concluded that one of the primary motivations for shopping online for food products was to seek for healthier products. If consumers are most concerned with eating healthy, then which food label is the most important? Several previous studies like Chen (2015) ; Lang et al. (2014) ; and Lee et al. (2013) ascertained that food labels such as local and organic have significant impacts on consumers' purchasing decisions. Unlike previous studies, this study focuses primarily on the preferences of online shoppers. In this study, online shoppers are defined as those consumers who made at least two online purchases within six months prior to participating in this study. In other words, we consider you as an online shopper if you placed at least two online orders within the last six months.
Literature Review
Online shopping has become increasingly popular for several reasons. Hsu et al. (2011) found that the main reasons for shopping online are convenience, safety, health related reasons, and the variety of food products in the online market. Other studies like those of Lian and Yen (2014) , and Karim (2013) also posited that several consumers shop online because it is convenient for their lifestyle. The health and environmental benefits surrounding "local" and "organic" labels make online shopping for food a unique opportunity for both producers and consumers.
Are consumers willing to pay more for a product because it is labeled local, organic, or both? According to Zhang et al. (2016) ; VanLoo et al. (2011) ; Sackett et al. (2016) ; De-Magistris et al. (2016); and Curtis et al. (2014) consumers are willing to pay more for their preferred label. In a study performed at the University of Connecticut, it was found that college students were willing to pay 1-2% more for local and organic food (Bruno & Campbell, 2016) . A study performed in Tennessee by Baryeh, (2015) found that over 75 percent of consumers were willing to pay at least a little more for produce that was labeled "organic". Another study by Larceneux et al. (2012) stated that when the labels "local" and "organic" are both offered most people value locally grown food over organic foods. Other studies have found that consumers particularly in the United States prefer local food products and are willing to pay significantly more for food labeled "local" (Byrd et al., 2017) . Contrarily; a different study performed in the northeast United States found that consumers were willing to pay more for food labeled "organic" rather than "local" (Chen, 2015) . Heng et al. (2016) reported that too many labels can actually discourage consumers from purchasing products. There are many factors that contribute to the willingness to pay more for organic and local foods such as environmental concern, income, and knowledge of a product.
Who exactly is purchasing foods that are labeled "local" and "organic"? Baryeh (2015) ; Cholette et al. (2013); and Oraman (2014) found that women were more likely to purchase foods labeled "organic". Nasir et al. (2014) found that in addition to females, younger, educated, and relatively affluent consumers are also more likely to purchase organic foods. Racine et al. (2012); and Stanton et al. (2012) found that rural residents, older, and affluent individuals are more likely to buy local foods. Another study added that those who have supportive attitudes toward local food were more likely to purchase food labeled "local" (Feldmann & Hamm, 2015) . The apparent difference between many of the studies was that younger individuals preferred foods labeled "organic" while older individuals preferred foods labeled "local."
Along with the labels "local" and "organic" there are other labels that influence consumers to buy a product. Studies performed by Pouta et al. (2010); and VanLoo et al. (2014) found that consumers prefer labels related to animal welfare rather than organic labeling. Their studies also stated that consumers will even pay more for those items with animal welfare related labels. These animal welfare labels referred to the way the animal was raised, such as grass fed, free range, and other labels related to enhancing the welfare of their meat products (DeJonge & Trijp, 2013b) . Other studies have shown that there is opportunity for agricultural marketers to consider these labels when marketing many meat products (DeJonge & Trijp, 2013a; Vanhonacker & Verbeke, 2014) . Labels concerning Genetically Modified Organism (GMO) are becoming increasingly important to consumers and started impacting their purchasing decisions. Center for Food Safety (2017) indicates that 64 countries require the labeling of genetically modified products. In those countries, there are different regulations referring to what percentage of the product can contain genetically modified products. For example, in the European Union if a product contains more than 0.9 percent of a genetically modified organism, it must be labeled (Dobnik et al., 2015) . There are some studies in the United States have found that the majority of consumers are in favor of GMO labeling (Berning & Campbell, 2016; Hemphill & Banerjee, 2015; Wunderlich & Gatto, 2015) . Hallman et al. (2013) indicated that even though the majority of Americans have very little knowledge about genetically modified foods, they desire a required GMO label on genetically modified foods. In the United States, genetically modified foods must be heavily tested before being introduced into the market (Acosta, 2014) .
Another food label that is important to consumers when purchasing foods is the nutritional content label. Several studies like those of Hwang et al. (2016); and Newman et al. (2017) found that in order to eat healthier more consumers are making purchasing decisions based on nutrition labels. Many countries have even passed laws enforcing package nutrition labels. Such labels are supposed to help consumers make informed purchases. Findling et al. (2017); and Ducrot et al. (2016) noticed that many companies in the U.S. are using package nutrition labeling as a marketing technique by giving consumers the information they are looking for on the front of the package.
Methodology

Data Collection Process
The data used in this analysis were collected using an online-based survey. Participants are 1,205 online shoppers; defined as those consumers who made at least two purchases in the online market six months before receiving the survey. We limited this study to those online shoppers who were located in the Southern region of the United States The states that are in this region are: Arkansas, Delaware, Florida, Georgia, Kentucky, Louisiana, Maryland, Mississippi, North Carolina, Oklahoma, South Carolina, Tennessee, Texas, Virginia, West Virginia, and the District of Columbia (U.S. Census Bureau, 2016). For a better representation, each state in this region is proportionally represented in the sample based on its population.
We created survey questions in the Qualtrics software. This software includes features that allows accurate profiling and tracking each respondent. The features are important in ensuring that respondents are actually meet desired characteristics for this study. Furthermore, using this software allowed us to design questions with advanced branching logic and randomizing question options. Because of these integrated features, we were able to avoid possible bias among study participants. In February 2016, we conducted a pilot study to test the capacity of the survey to collect good data. In this pilot study, 100 online shoppers participated in this pilot exercise. The pilot study allowed us to rephrase some questions and prompted a need to include the attention-check questions. We also added a number of questions aimed at eliminating inattentive participants. We set the software in way that any survey taker with incorrect answer to such questions was excluded automatically.
We consulted the Qualtrics company to collect data. This company is a professional survey software provider with extensive experience data collection. The company works in partnership with many market-related entities who provide respondents with specific sample requirements. Qualtrics distributed the survey between March and June 2016 to individuals who meet our criteria: Be at least 18 years old, having made at least two online purchases within six months before taking the survey, and being located within the U.S. South region. We checked every internet protocol location and used an advanced digital fingerprint technology in order to assure both quality and validity of the data. The survey remained open until we reached 1,205 surveys that were fully completed, verified, and validated.
Model Specification
This analysis uses two logit models: Binary and Multinomial. First, we used the binary logit model to explain the likelihood for an online shopper to consider food labels other than prices as important in their purchasing decision-making process. The dependent variable consists of two values; 0 and 1 where one is for "yes, I consider food labels other than prices as important in their purchasing decision-making process" and zero otherwise. We followed a modeling strategy that Wooldridge (2009) proposed in the form illustrated in (1) below:
where y is the response that we observe as reseacher and G is a logistic function taking on values strictly between zero and one for all real numbers z. The G takes the following functional form:
The logistic model is derived from an underlying latent variable model. We let y* be an unobseved, or latent, variable determined by
where, y = 1 [y * > 0] defines the binary outcome and serves as an indicator function which takes on a value of one if the event in brackets is true and zero otherwise. We assume the error term e to be independent of X and to have a standard logistic distribution.
Second, we used Multinomial logistic model to determine relative probabilities for specific food labels to be considered as the most preferred. The theoretical modeling strategy in this section follows Kennedy (2009); and Train (2009) . This model makes it possible to estimate relative likelihood for an online shopper to prefer a particular food label among four unordered options. We assume that the respondents behave rationally when making decisions. It means that they have complete and transitive preferences and choose the best option they believe maximize their utility (Mas-Colell et al., 1995) . We also assume that adding a new label option to the set has no impact on relative odds among choices already in the set. This what Train (2009) referred to the Independence from Irrelevant Alternatives (IIA) holding true. We finally assume that the chooser's utility from the existing choice set is a linear function of his/her characteristics, plus an error term. Hence, Equation (4) shows the utility (U ij ) function form,
The V ij in (1) is a deterministic component of the utility, ε ij is a random component, i stands for respondent, and j stands for the label options. Respondents had four options to choose from. They were asked "when purchasing food products, which label is the most important?" 1 = Locally grown regardless of production methods, 2 = Organically grown regardless of origin, 3 = Both locally and organically grown, 4 = Other (please specify).
The ε ij term is assumed to be independently and identically distributed in accordance with an extreme value F(ε ij ) = exp [-exp(-ε ij ) ]. This allows for the logit model to be appropriate (Kennedy, 2008) .
There is a latent variable or indirect utility which drives the chooser's decision. The indirect utility for respondent i to choose a specific label option j is: (5) is a vector of respondent's characteristics, β is a vector of the parameters we estimate and differs across four options. The μ ij accounts for unobserved factors. Because individual's utility is unobservable, individual's choice y i (observable) indicates an option that maximizes his/her utility. That is:
The probability (P) that a shopper i chooses an option j is shown as:
We obtain the β's by setting β j* = 0 for reference option; j * . In this study, the "Other" option is the reference category. From (7) above, the β's (in comparison with the reference outcome j * ) are computed as follows: (8) which reduces to:
The marginal effect of an independent variable X k on the choice probability for an alternative j is given by,
A positive parameter β jk for a continuous variable indicates that the relative likelihood to choose the corresponding j increases compared to that of choosing j * . For dummy variables, the β's are the probability differences between X ij values of zero and one (Schmidheiny, 2007) .
We hypothesize that each independent factor has no significant effect (the null hypothesis) on the likelihood of preferring a specific j as the most important food label relative to the j * . That is H 0 ≡ β kj = 0; k = 1, … K; j = 1, … J for K explanatories and J label options. We then hypothesize that each independent variable has significant effect (the alternative hypothesis) on the likelihood of preferring a specific j as the most important food label relative to the j * . That is; H 1 ≡ β kj ≠ 0; k = 1, … K; j = 1, … J for K explanatories and J label options.
Results
Descriptive Statistics
in this study, we asked several questions about consumer characteristics. Table 1 shows descriptive statistics for those characteristics with significant effects on the likelihood of considering food labels and/or on the most important labels when making purchasing decisions. To make sure that we don't include independent variables that are highly correlated with each other, we tested for the correlation and found that the highest correlation coefficient is 0.59 between the "InterestLevelFreshness" (levels of interests in the freshness of the produce) and "InterestLevelLocalFP" (levels of interests in locally grown fresh produce). According to Wooldridge (2009) , this indicates a weak correlation as it is less than 0.80. Statistics related to each of the four label options are in Table 1 (see 2-5 columns). For example, an average respondent whose most preferred food label is "local" is 49 years old, is willing to pay $6.64 for locally grown and $4.69 for the imported one. Females are 63 percent of the "local" funs, married are 58 percent, and Caucasians are 90 percent. We found that 26 percent of these shoppers Vol. 10, No. 10; are not interested in buying fresh produce online while 22 are very interested. As in Gustat et al. (2015) , we use "fresh produce" to refer to fruits and vegetables. As presented in Table 1 above, an average online shopper who participated in this study is 47 years old. Participants consisted of 62 percent females, 56 percent married, and 82 percent Caucasians. We report that 55 percent of the respondents are interested in joining the Community Supported Agriculture (CSA) programs. This includes those who are already subscribers. This finding suggests that those farmers who participate in the CSA programs have a potential market in the online environment. We also report that 81 percent of online shoppers are interested in learning about direct-to-consumer market outlets for fresh produce (fruits and vegetables) in their communities. This suggests that fresh produce growers and/or agricultural marketers/sellers may increase their market shares by using educational and marketing strategies targeting online shoppers.
As for being interested in shopping fresh produce online, we found that 22 percent are not interested at all, 48 percent might be interested. What is encouraging to the online sellers of fresh produce is that 30 percent of respondents indicated that they are definitely interested in shopping for fresh produce online. The WTPLocalFP variable averages the amounts of money that the online shoppers are willing to pay for a pound of locally grown green beans, sweet corn, tomatoes, strawberries, and kale. The WTPForeignFP variable is for the same imported products, but imported from abroad. We found that, on average, online shoppers are willing to pay $6.90 for locally grown and $5.32 for the imported ones. We found that the level of interests in the freshness of food product is very high (very interested) across all four segments. The overall level of interest in freshness is 4.38 on a scale of 1-5; five being extremely interested. We realized that those shoppers whose primarily food label is "organic" have the highest monthly expenditure on fresh produce; $78.4 on average.
Regression Results
The Likelihood for Consideration of Food Labels, Other Than Prices/Costs
We used a binary logit model to explain whether or not food labels are a factor in the shopping decisions online shoppers make. Used responses to the question: When shopping for food products, do you give consideration to labels, other than prices/costs? Yes (1) or No (0). Table 2 shows results from this model. We obtained the results in Table 2 by using the Stata Software. Note. The *, **, *** denote significance at the 10%, 5%, and 1% level, respectively.
The binary logit regression model above shows the results of those who answered yes to giving consideration to labels other than price and cost, when purchasing food products. We estimated that the probability of food labels-other than prices-being a significant factor into the purchase decision-making is 86 percent. This result indicates that a vast majority of consumers in the online marketplace appreciates the information presented to them as labels. The information about food production methods and places of origin is very important. The results indicate that those who significantly give consideration to food labels are older, Caucasians, and primarily females. More specifically, additional ten years of age increases the likelihood to label consideration by almost 0ne percent. The likelihood is almost seven percent higher for females and 11 percent higher for Caucasians.
Likewise, we found that higher interests in learning about direct-to-consumer market outlets, in organic products, and in product freshness increase the likelihood of considering food labels very important. On the other hand, we found that individuals with interests in shopping for fresh produce online do not care much about food labels; other than the prices. This result seems to suggest that this particular segment of customers might have other concerns about online market for fresh produce which are more important that food labels. We found that income, marital status, being locavore, and education have no significant effect on the probability of considering food labels to be important.
Probabilities for Specific Food Labels to Be the Most Preferred
One of the questions we asked respondents was: When purchasing food products, other than prices, which label is the most important to you? There were four discrete options to choose from: 1 = Locally grown, 2 = Organically grown regardless of origin, 3 = Both locally and organically grown, 4 = Other (please specify). We used a multinomial logistic model in which the fourth option is the "base category." Results in Table 3 below are coefficient estimates we generated using Stata Software. Note. The *, **, *** denote significance at the 10%, 5%, and 1% level, respectively.
The Multinomial Logit regression model above compares the characteristics of consumers who prefer local, organic, or both local and organic to those whose important food labels were not listed. Those individuals who prefer "local labored food product" are locavore, Caucasians, are interested in learning about various direct-to-consumer market outlets, and expect the products to be fresh. This finding may be due to the shift towards eating locally grown foods because of their foreseen benefits. We further found that affluent consumers consider "organic label" to be a significant factor when making food purchase decision. This result suggests that such customers would be willing a premium for organically grown food products. Finally, married individuals are less likely to principally prefer organic labels. By running a mfx2 command after the Stata command above, we found relative probabilities for each of the four options and the marginal effects as presented in Table 4 below. These marginal effects indicate the percentage changes per an incremental increase in the corresponding continuous or categorical and probability difference for dummy (0 or 1) variables.
As presented in Table 4 , we found that the relative likelihood for an online shopper to primarily consider labels with "locally grown" food products is 46 percent. Those shoppers who consider themselves to be locavore are 20 percent more probable to prefer labels showing that food products are locally grown. This finding corresponds to our expectations. One would expect that an individual whose diet consists only or principally of locally grown or produced food to almost always be looking for products with "local" labels. They seem to care less about how the food products were produced. In fact, we found that locavore consumers are less likely to consider labels with organically grown food products as the most important.
Another significant finding from this study is that compared with other races, Caucasians are almost 18 percent more likely to prefer food products labeled "locally grown." This result is different from Zepeda and Li (2006) who concluded that … race, … had no significant impact on the probability of buying local food. The similar findings are that gender, income, age, and education are insignificant factors. In addition, we found that those respondents with high interests in shopping online for fresh produce disfavor "locally grown" food labels. This finding might suggest that online shoppers are not necessarily limited to products being locally grown as long as they are still fresh at the delivery date. Note. The *, **, *** denote significance at the 10%, 5%, and 1% level, respectively.
As expected, we found that those with greater interests in local produce indicated that labels with "locally grown" play a significant role in their purchasing decision. This finding is similar to Feldmann and Hamm (2015) who reported that consumers with supportive attitudes toward local food were more likely to purchase food labeled "local". On a 1-5 scale, one additional level of interest in local fresh produce increases the likelihood of considering such labels by 10 percent barely. Similarly, those shoppers with high interests in learning about direct-to-consumer markets outlets in their community are more probable to prefer "locally grown" labeled food products. An extra level in these interests increases the likelihood by almost 12 percent. Obviously, we found that shoppers with high interests in the freshness of the food products consider "locally grown" labels to be one of the most important factors in their food purchasing decisions. In fact, one additional level of interest in produce freshness leads to almost nine percent rise in the likelihood of buying local. On the other hand, an extra level of interest in organically grown products decreases the likelihood of "locally grown" products being the most preferred, and vice versa. This finding posits that "organic" and "local" are substitutes. In other words, increased preferences for one (say organic) suggest more quantity of it will be demanded and less quantity demanded for the other (local). When combined together, only those shoppers with higher interests in organic produce indicate a significant consideration for both local and organic food labels. This means that although respondents were informed "organic, regardless of where it is grown", they desire those organic food products to be locally grown.
The relative likelihood for an online shopper to primarily consider labels with "organically grown" food products is estimated to be seven percent only. Unlike for "local" labels, we found that income positively impact preferences for "organic" produce. Those shoppers whose income is above participants' average income ($62,539) indicated that "organic" labels are most important. This result is similar to Nasir et al. (2014) who found that in addition to females, relatively affluent consumers are more likely to purchase organic foods. While insignificant for local labels, we found that married couples are almost five percent less likely to consider organically grown labored food products as the most important their food purchasing decisions. Similarly, locavore consumers are nine percent less likely to consider organically grown labored food products as the most important their food purchasing decisions. We also found that those respondents with high interests in locally grown fresh produce do not consider "organically grown" labeled food products as the most important. On a 1-5 scale, one additional level of interest in local fresh produce decreases the likelihood of considering organic labels by three percent. Similarly, those shoppers with high interests in the freshness of the food products do not consider "organically grown" labels as one of the most important factors in their food purchasing decisions. Results indicate that one additional level of interest in produce freshness reduces the likelihood of buying organic by almost three percent. On the other hand, an extra level of interest in organically grown products increases the likelihood of "organically grown" products being the most preferred by eight percent barely.
interests in learning about direct-to-consumer market outlets and those with high interests in organically grown fresh produce. We found that those with low interests in product freshness indicate that they primarily seek for labels that show both organic and local food products. One additional level of interest in local fresh produce decreases the likelihood of considering both local and organic labels by 4 percent.
Respondents who have other food labels (beside prices, local and/or organic) they consider as the most important in making their purchasing decisions had an opportunity to indicate so. Results indicate that the relative likelihood for a random online shopper to primarily consider other food labels is 23 percent. Caucasians are 13 percent less likely to prefer food labels. Likewise, locavore consumers are almost seven percent less probable to prefer other food labels. In fact, we reported that they are 20 percent more likely to prefer "locally grown" food products. We further found that those shoppers with high interests in learning about direct-to-consumer market outlets in their community are less probable to prefer other labels. An extra level in these interests decreases that likelihood by almost 14 percent. Similarly, one additional level of interests in local fresh produce lowers the probability of considering any other food labels as the most important when making purchasing decisions by almost four percent.
One additional level of interests in organic fresh produce diminishes that probability by almost seven percent. These results suggest that the more interested consumers are in local and/or organic produce, the lesser their interests in other food labels. This posits that food labels allow product substitutability more apparent.
Conclusion
Online shopping is increasingly becoming a common shopping venue for several consumers. However, preferences for fresh produce among those who frequently shop online are still unclear. This study has focused primarily on preferences for food labels (other than prices) among online shoppers. We used descriptive statistics to describe characteristics of online shoppers, a binary logit model to explain the likelihood of considering food labels when purchasing food products, and a multinomial logit model to estimate relative probabilities for a specific food label to be the most important. We found that the likelihood for online shoppers to consider food labels into their purchasing decision-making is 86 percent. We further found that the relative probability for locally grown labels to be the most important is 46 percent, seven percent for "organically grown", 24 percent for both local and organic, and 23 percent for other kinds of labels.
This study is significantly pertinent to those in the agriculture community. These results are important for food growers, processors, and agricultural marketers/sellers. Since the probability to consider food labels into purchasing decisions is very high (86 percent), food labeling should continue being part of marketing strategies. Results suggest that local food growers/marketers should look at the online market as an opportunity to explore. This is because "locally grown" is the most preferred among the online shoppers. We suggest that the organic growers will most likely succeed by selling their products locally. Because the likelihood of primarily preferring other labels is 23 percent, we suggest that labeling programs/strategies be inclusive as much as possible. In other words, food labels indicating information like prices, place of origin, production methods, nutrition facts, expiration dates are very useful and consequently, need to stay enforced. Finally, we encourage future research studies to further research about this topic. Specifically, we suggest that they focus on explaining consumer preferences for online shopping for fresh produce. It would also be useful to extend the study to other regions of the country (beyond South region) and check whether preferences for food labels among online differ across regions.
